What is claimed is: 

1. A field emitter display device, comprising: 

at least one emitter havin \ an implanted oxide layer that releases electrons 
at a predetermined energy level. 

2. The device of claim 1, w lerein the implanted oxide layer inhibits 
outgassing that includes moistur s. 




10 



A field emitter display device 
at least one emitter havMg 



predetermined energy level, wh 
to enhance the releasing of elec 



, comprising: 
an implantation that releases electrons at a 
rein the implantation lowers the potential barrier 
rons. 



15 4. 



The device of claim 3, wherein the implantation is a layer underneath the 



surface of the at least one emitter. 




A field emitter display device, comprising 

y a 



at least one emitter having an imp 
20 predetermined energy level, wherein the 
mechanism so as to enhance the emissio 



antation that emits electrons at a 
mplantation affects the lowering 
of electrons. 
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6. The device of claim 5, wherein the implantation is a layer underneath the 
surface of the at least one emitter. 



1. A field emitter disph 
at least one emitter 



y device, comprising: 
hfaving an implantation that releases electrons at a 
wherein the implantation affects the image force so as 




predetermined energy level, 
to enhance the releasing of llectrons 

10 8. The device of claim 7, wherein the implantation is a layer underneath the 
surface of the at least one emitter. 



A field emitter display device, comprising: 
at least one emitter having ail implantation that emits electrons at a 
predetermined energy level, wherei l the implantation enhances the Schottky effect 

:trons. 



so as to enhance the emission of el 



10. The device of claim 9, wherein the implantation is a layer underneath the 
surface of the at least one emitter. 




11. A field emitter display 



device, comprising: 



Attorney Docket 303.607US1 



19 



Micron 99-0248 



at least one emitter 



hi 



predetermined energy level, 



ving an implantation that releases electrons at a 
wherein the implantation decreases the dielectric 



effect of the at least one emit :er to enhance the releasing of electrons. 



5 12. The device of claim 11, wherein the implantation is a layer underneath the 
surface of the at least one emitter. 



emitter display device, comprising: 
at lea^t one emitter having a layer that releases electrons at a predetermined 
10 energy level, wherein the layer enhances the releasing of electrons and the layer 
limits the outgasfeing so as to inhibit degradation of the at least one emitter. 



15 



14. The device! of claim 13, wherein the layer is embedded in the surface of the 
at least one emitter! 

15. A field emitter display device, comprising: 
at least one emitter having a layer that releases electrons at a predetermined 

energy level, whe^jflthe layer lowers the potential barrier to enhance the 
releasing of electrons fend the layer limits the outgassing so as to inhibit 
20 degradation of the at liast one emitter. 
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16. The deyice of claim 15, wherein the layer is embedded in the surface of the 
at least one emkter. 

17. A field emitter display device, comprising: 

5 at least one emitter having a layer that releases electrons at a predetermined 

energy level, wherem the layer affects the image force so as to enhance the 
releasing of electronsland the layer limits the outgassing so as to inhibit 
degradation of the at least one emitter. 

10 18. The device of clkim 17, wherein the layer is embedded in the surface of the 
at least one emitter. \ 

19. A field emitter dismay device, comprising: 

at least one emitter having a layer that emits electrons at a predetermined 
15 energy level, wherein the laVer improves the Schottky effect so as to enhance the 
emission of electrons and thd layer limits the outgassing so as to inhibit 
degradation of the at least mife^mitter. 

20. The device of claim 191 wherein the layer is embedded in the surface of the 
20 at least one emitter. \ 
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21. A field emitter display device, comprising: 
at leasAone emitter having a layer that releases electrons at a predetermined 

energy level, wherein the layer decreases the dielectric effect of the at least one 
emitter to enhande the releasing of electrons and the layer limits the outgassing so 
5 as to inhibit degradation of the at least one emitter. 

22. The device <\f claim 21, wherein the layer is embedded in the surface of the 
at least one emitter. 

10 23. A field emitted display device, comprising: 

at least one enffltter having a silicon oxide layer. 

24. A field emitte/cfeplay device, comprising: 
^ at least one emitter^having an oxide layer that releases electrons at a 

15 predetermined energy level. 



25. A field emitter display devfce, comprising: 
( I / at least one emitter having /an embedded silicon oxide layer. 



20 26. The device of claim 25, wherein the embedded silicon oxide layer is 
formed by an implantation process. 
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releases electrons at a predeterminer 



27. A field emitter display device, comprising: 

at least one emitter having ar external coating and an embedded layer that 

energy level, wherein the embedded layer 
limits outgassing to inhibit degradation of the at least one emitter and enhances the 
releasing of electrons. 

28. A field emitter display devic4 comprising: 



at least one emitter having an 



external coating and an embedded layer that 



10 releases electrons at a predetermined energy level, wherein the embedded layer 
limits outgassing to inhibit degradation of the at least one emitter and lowers the 
potential barrier to enhance the releasing of electrons. 



29. A field emitter display device 
15 at least one emitter having an 

releases electrons at a predetermined 
limits outgassing to inhibit degradation 
lowering mechanism so as to enhanc? 



20 30. A field emitter display device, 
at least one emitter having an 



, comprising: 

external coating and an embedded layer that 
energy level, wherein the embedded layer 
of the at least one emitter and affects the 
the emission of electrons. 



comprising: 

external coating and an embedded layer that 
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10 



15 



20 



releases electrons at a predetermined 
limits outgassing to inhibit degradat 
image force so as to enhance the rek 

31. A field emitter display device 
at least one emitter having an 



energy level, wherein the embedded layer 
>n of the at least one emitter and affects the 
asing of electrons. 

, comprising: 

external coating and an embedded layer that 



releases electrons at a predetermined energy level, wherein the embedded layer 
limits outgassing to inhibit degradation of the at least one emitter and improves the 
Schottky effect so as to enhance the emission of electrons. 



32. A field emitter display devici 
at least one emitter having ar 
releases electrons at a predetermine 
limits outgassing to inhibit degradati 
dielectric effect of the at least one 



, comprising: 

external coating and an embedded layer that 
energy level, wherein the embedded layer 
'on of the at least one emitter and decreases the 
emitter to enhance the releasing of electrons. 



33. A field emitter display device 
at least one emitter having aft 
predetermined energy level, whereifi 
to enhance the releasing of electron; 
emitter in the presence of the outga: 



5, comprising: 
implantation that releases electrons at a 
the implantation reduces the potential barrier 
and inhibits degradation of the at least one 
sing; and 
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a light-emit/ing target that radiates when the released electrons strike the 

/ 

light-emitting target. 



34. The device of claim 33, wherein the light-emitting target is coated with 



luminescent matter. 



35. The device of claim 33, wherein the light-emitting target is coated with 
phosphorescent matter. 



10 36. A video display, comprising: 



0, 



a display screen for 



showing a video image; and 



an array of field emission devices capable of forming the video image, 



wherein the array of field 
at least one 



< mission devices comprises: 

emitter having an implantation that releases electrons at 
15 a predetermined energy level, wherein the implantation reduces the dielectric 

effect of the at least one emitter and is stable in the presence of the outgassing; and 

a light-emitting target that radiates when the released electrons 
strike the light-emitting tsfrget. 



20 37. A method for enlmnbing the emission of electrons in a field emitter device, 



comprising: 
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formirk at least one tip behaving as cathodes in the field emitter device, the 
at least one tipWnitting electrons at a predetermined energy level; 

forming at least one phosphorescent target behaving as anodes in the field 
emitter device, tl\e at least one phosphorescent target receptive to the emitted 
5 electrons; and \ 

implanting me at least one tip with a layer having a reduced dielectric 
constant, the layer enhancing the emission of electrons and limiting the outgassing 
so as to inhibit degradation in the field emitter device. 

10 38. The method of claim 37, wherein the method proceeds in the order 
presented. 1 

39. The method of clkim 37, wherein implanting the at least one tip with a 
layer comprises implanting with the layer that affects the image force so as to 

15 enhance the emission of electrons. 

40. The method of claini 37, wherein implanting the at least one tip with a 
layer comprises implanting with the layer that improves the Schottky effect so as 
to enhance the emission of ^ffe&rons. 

20 

41. A method of forming i field emission device, comprising: 
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formin&an emitter tip on a substrate; 

forming a substance on at least a portion of the emitter tip, wherein the 
substance decreases the dielectric effect of the emitter tip; and 
forming anWode opposite the emitter tip. 

42. The method oV claim 41, wherein forming the substance comprises forming 
the substance that lowdp the potential barrier to enhance the emission of electrons. 

43. The method of clam 41, wherein forming the substance comprises forming 
10 the substance that affects the image force so as to enhance the emission of 

electrons. \ 

44. The method of claim 41, wherein forming the substance comprises forming 
the substance that improves the Schottky effect so as to enhance the emission of 

15 electrons. \ 

45. A method of forming a fibld emission device, comprising: 
forming an emitter tip on a substrate; 

implanting a substance to xnn a compound in at least a portion of the 
20 emitter tip, wherein the implanting reduces the dielectric effect of the emitter; and 
forming an anode opposite the emitter tip. 
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46. The method of claim 45, wherein implanting the substance to form the 
compound comprises implanting the substance that lowers the potential barrier to 
enhance the emission of electrons. 

\ 

47. The method d^f claim 45, wherein implanting the substance to form the 



compound comprises \mplanting the substance that affects the image force so as to 
enhance the emission 6f electrons. 



10 48. The method of claim 45, wherein implanting the substance to form the 

compound comprises imblanting the substance that improves the Schottky effect so 
as to enhance the emission of electrons. 

49. A method of forming a field emission device, comprising: 
15 forming an emittefj|p on a substrate; 

implanting oxyg&uflfcis in at least a portion of the emitter tip; and 
forming an anode opdosite the emitter tip. 



50. The method of claim 4$, wherein implanting oxygen ions comprises 
20 implanting O" ions. 
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51. The method of claim 49, wherein implanting oxygen ions comprises 



implanting O " ions. 



52. The method of claim 49, wherein implanting oxygen ions comprises 



5 implanting 



ing 0" 2 ionlj. 



\ 



53. The method ©f claim 49, wherein implanting oxygen ions comprises 
implanting a species of oxygen ions to form a silicon dioxide compound. 

10 54. A method of firming a field emission device, comprising: 
forming an emitter tip on a substrate; 

implanting a predetermined dose of oxygen ions in at least a portion of the 
emitter tip; and 

forming an anodb opposite the emitter tip. 



15 



55. The method of claim 54, wherein implanting the predetermined dose of 
oxygen ions comprises implanting the predetermined dose of oxygen ions on the 
order of about 10 17 per square centimeter. 



20 56. The method of claim 54, further comprising annealing to stabilize the 
oxygen ions embedded in tqe emitter tip. 
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57. The method of claim 56, wherein annealing to stabilize the compound 
comprises annealing through a rapid thermal process using nitrogen. 

5 58. The methofl of claim 56, wherein annealing occurs in a temperature greater 
than about 850 degVees Celsius. 

59. The method off claim 56, wherein annealing occurs in a temperature less 
than about 1000 degrdes Celsius. 

10 \ 

60. The method of claim 56, wherein annealing occurs in a temperature greater 
than about 850 degrees Celsius and less than about 1000 degrees Celsius. 

61. A method of forming a field emission device, comprising: 
15 forming an emitter tip on a substrate; 

implanting a predetfemuned dose of oxygen ions to form a compound in at 
least a portion of the emitter lip; 

annealing to stabilize trie compound embedded in the emitter tip; and 
forming an anode opposite the emitter tip. 
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62. The method of claim 61, wherein implanting the predetermined dose of 
oxygen ions comprises implanting a desired dose of oxygen ions on the order of 
about 10 17 per square centimeter. 



5 63. The method of claim 61, wherein annealing to stabilize the compound 
comprises annealing through a rapid thermal process using nitrogen. 

64. The method of claim 61, wherein annealing to stabilize the compound 
comprises annealing in a temperature greater than about 850 degrees Celsius and 

10 less than about 1000 flegrees Celsius. 

65. The method of| claim 61 , wherein the method proceeds in the order 
presented. 



15 66. A method of foitming a field emission device, comprising: 
forming an emitter tip on a substrate; 

implanting o^ygeti ions at a predetermined depth greater than about 50 
Angstroms and less than afcout 100 Angstroms from the surface of the emitter tip; 

ze the oxygen ions embedded in the emitter tip; and 
20 forming an anode opposite the emitter tip. 



annealing to stabil 
forming an anode 
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67. The method of claim 66, wherein implanting oxygen ions comprises 



implanting a de^red dose of oxygen ions on the order of about 10 17 per square 
centimeter. 

5 68. The method W claim 66, wherein annealing to stabilize the compound 
comprises annealing through a rapid thermal process using nitrogen. 

69. The method of dlaim 66, wherein annealing to stabilize the compound 
comprises annealing in a temperature greater than about 850 degrees Celsius and 
10 less than about 1000 degnees Celsius. 



70. A method of forming a field emission device, comprising: 
forming an emitter tip on a substrate; 

implanting a substafn<fe\on at least a portion of the emitter tip so as to form 
15 an implanted layer havin&a jjfcjative dielectric constant less than about the relative 
dielectric constant of the emitter tip; 

annealing to stabilize tHe implanted layer in the emitter tip; and 
forming an anode opposite the emitter tip. 
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71. The method of claim 70, wherein implanting a substance comprises 
implanting a desired dose of oxygen ions on the order of about 10 17 per square 
centimeter. 

5 72. The method o A claim 70, wherein annealing to stabilize the compound 
comprises annealing through a rapid thermal process using nitrogen. 

73. The method of claim 70, wherein annealing to stabilize the compound 
comprises annealing in a temperature greater than about 850 degrees Celsius and 
10 less than about 1000 degrees Celsius. 



15 



20 



74. The method of claim 7®, wherein implanting the substance comprises 
implanting at a depth greater th^i about 50 Angstroms and less than about 100 
Angstroms. 

75. A method of forming a/freldVemission device, comprising: 
forming an emitter tip containing silicon on a substrate; 

implanting a dose of oxygen itons of about 10 17 per square centimeter on at 
least a portion of the emitter tip so as to create a relative dielectric constant of the 
emitter tip greater than about 3.0 and less than about 12; 

annealing in nitrogen to form a layer of silicon oxide embedded at a depth 
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15 



\ 

greater than about\sO Angstroms and less than about 100 Angstroms in the emitter 
tip using a rapid thermal process at a temperature greater than about 850 degrees 
Celsius and less thai about 1000 degrees Celsius; and 
forming an anode opposite the emitter tip. 



76. A method of foAning a field emission device, comprising: 
forming an emitter tip containing silicon on a substrate; 
implanting a dose pf oxygen ions of about 10 17 per square centimeters in at 
least a portion of the emitter tip; 
10 annealing in nitrogen to form a layer of silicon dioxide embedded at a 

depth greater than about 50 Angstroms and less than about 100 Angstroms in the 
emitter tip using a rapid thermal process at a temperature greater than about 850 
degrees Celsius and less than about 1000 degrees Celsius; and 
forming an anode opposite the emitter tip. 



77. The method of claim 76, ^herein implanting the dose of oxygen ions 



comprises implanting oxygen iojisltb form a superoxide compound. 

78. A method of forming a fieldlemission device, comprising: 
20 forming an emitter tip on a substrate; 

implanting a species of nitrogen at greater than about 50 Angstroms and 
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\ 

less than about 10(i Angstroms from the surface of the emitter tip; 

annealing tolform a compound containing the species of nitrogen embedded 
in the emitter tip; ar 

forming an ai\ode opposite the emitter tip. 



10 



79. A method of farming a field emission device, comprising: 
forming an emiiter tip on a substrate; 

implanting ionicl nitride on at least a portion of the emitter tip; 
annealing to forn^ a compound containing nitride embedded in the emitter 
tip; and 

forming an anode Opposite the emitter tip. 



15 



20 



80. A method of forming a field emission device, comprising: 
forming an emitter tin on a substrate; 

depositing a layer of low relative dielectric constant material over the 
emitter tip so as to enhance thq emission of electrons; 

depositing a layer of^s^b^tance over the layer of low relative dielectric 
constant material; and 

forming an anode opposite the emitter tip. 

81 . The method of claim 80, therein depositing the layer of low relative 
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dielectric constant material comprises depositing through a uniform-step-coverage 

\ 

technique to form ^ uniform thickness layer of the low relative dielectric constant 
material. 



5 82. The method of\claim 80, wherein depositing the layer of low relative 

t 

dielectric constant material comprises depositing a layer of a material having a 
dielectric constant less t\ian about 12. 



83. The method of claim 80, wherein depositing the layer of the substance 
10 comprises depositing to form a thickness greater than about 50 Angstroms and less 
than about 100 Angstroms. 



15 



84. The method of clkim wherein depositing the layer of the substance 
comprises depositing an amonihdus and continuous film of the substance. 

85. The method of claim 80 Wherein depositing the layer of the substance 
comprises depositing an amorphous and continuous film of silicon. 
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